Alternative splicing within the ligand binding domain of the human constitutive androstane receptor.
The human constitutive androstane receptor (hCAR; NR1I3) is a member of the nuclear receptor superfamily. The activity of hCAR is regulated by a variety of xenobiotics including clotrimazole and acetaminophen metabolites. hCAR, in turn, regulates a number of genes responsible for xenobiotic metabolism and transport including several cytochrome P450s (CYP 2B5, 2C9, and 3A4) and the multidrug resistance-associated protein 2 (MRP2, ABCC2). Thus, hCAR is believed to be a mediator of drug-drug interactions. We identified two novel hCAR splice variants: hCAR2 encodes a receptor in which alternative splice acceptor sites are utilized resulting in a 4 amino acid insert between exons 6 and 7, and a 5 amino acid insert between 7 and 8, and hCAR3 encodes a receptor with exon 7 completely deleted resulting in a 39 amino acid deletion. Both hCAR2 and hCAR3 mRNAs are expressed in a pattern similar to the initially described MB67 (hCAR1) with some key distinctions. Although the levels of expression vary depending on the tissue examined, hCAR2 and hCAR3 contribute 6-8% of total hCAR mRNA in liver. Analysis of the activity of these variants indicates that both hCAR2 and hCAR3 lose the ability to heterodimerize with RXR and lack transactivation activity in cotransfection experiments where either full-length receptor or GAL4 DNA-binding domain/CAR ligand binding domain chimeras were utilized. Although the role of hCAR2 and hCAR3 is currently unclear, these additional splice variants may provide for increased diversity in terms of responsiveness to xenobiotics.